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Figttrc 7 is a blodc diagram of an electronic signal processing arrangement . 

, f ■ etoFie «rel ta f^d^W^^«^^ tefa ^ 
Referring to Figure i,m polyethylene film 

Mrt *r housing 10 ™* a front aperture covered oy a poiy / 

miiaoon siibjuntullj *■» ,,,^,1,0 Denoted thai 

(OTkte environmental protection and eltttncal MX 
the homing 10 is taller ton it is deep. 

c . - n.ld, to tone par. of to housinf » «• Py" 1 ""* !ens ° K 16A ' 168 

rr^— ----- ^--r 4 *": 

^ — produced by to sensors, as well as 

, ImLu-ber^e. msenso* !6A to 16C include «*ral Uym 
I abrmsnjnatoco irfL^-i mralenelh radiation (i.e. 

^ tun allowing tnutsnuanon of tag tnfrMed wavaengu. 
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an, of course, positive, converging lenses formed on the inner or cuter surface of 

the window 12, 

Each se „sor 16 preferably has two heat sensitive elements typically 1mm wide by 
2mm high spaced apart by 1mm. Tnus, when located on the focal plane of a 
conecdr* iens or mirror it wiU produce a ** of view with a 
^«*^.*^d^d«V-*Wlta*h. Typically, afocalle.gth 
of 50mm results in a field of view approximate 300mm at 15 metres distoce 

for reliable detection of an intruder at 15 to 20 metres with a focal length of 50mm. 
It will, therefore, be appreciated that, in order to detect an intruder reliably at. say 
60 metres range, the optical system requires a focal length of at least 100mm an 
anapenure preferably greater than f2. If a lens were to be used, its diameter would 
be in the region of 50mm. Such performance cannot be achieved reliably by means 
of a Fresnel lens made of an inexpensive infra-red transparent material such as 
polyethylene. A polyethylene lens suitable for passing the longer infra-red 
wavelengths without signifiennt absorption must comparatively thm. and sine* the 
ma teria. is soft and flexible, a lens formed from it displays a considerable lack of 

fl^^hogW-^^^^^**"- FOf1biS 
reason, the present apparatus combines a Fresnel lens short range optical system 
with a mirror-based long range optical system, both using the sensors 16A to 16C. 
As shown in F.gure 1 a concave mirror 20 (preferably having a parabolic or other 
conic section) is located oppositely with respect to sensors 16A to 16C in the 
housing 10. here in the upper part of the housing 10 with its reflecting concave 
surface facing downwardly and to the rear at a level corresponding to or slightly 
above the upper edge of the window 12. The upper part 15 of the window 12. 
above the Fresnel lenses i4K*l*b*nB^t*V^*^<* m 
substantially without refraction. A second, multi-faceted mirror 22. having three 
plane surfaces, is located to the rear of the Housing 10 opposite the plane poraon 15 
of the window 12 with its reflecting surfaces directed f orwardly and upwardly so as 
to direct incoming radiation emanating from objects at a distance of 25 metres or 
peater upwardly towards the focusing mirror 20. Tne focusing mirror 20 men 
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„ i Ai tn 16C which are located In a horizontal 

^ m reflected fam the foc^go^^^"^" _ 
otmo ratatum reflected „ 16C ^ 

focal length of the focusing n 

««, «i s 20A of the mirror located some 10mm below me 

srasili v« Cements * -* —» I6A ' 16B ^ 6 ' ^ 16B „, „ the 
. r i «,i n t As a result two long range fields ot view a v 

z~ «^«— r." 

^ * *, tefereec. Mb » » *K « » C. 28A . 



25 to29C. 
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• * crosses the fields of view 24 to 29, infra-red energy due to body 

hunter, ^ ^ ontoone and*en secondly 

focusing mirror 20 which men 
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„ changes in .mbien, backgr«nd temperatures produce opposing sign* -* 

» *- - - «~ * 1 ^ * * """" 
Referring to Figure 7, the electronic circuitry coupled to the sensors 16A to 1.C is 

. , v u ™.v he stored in electronic memory means 90, 91, ^ ma 
sign.,, the. me log* processor 93 activate an alarm relay tinier 94. 

The eiaorronic signs, Posing arranged H - * »* *" * 

^ Urge auima* .a, be detect - — - - *~ — ' 
Z* lh as rabbits which have been shown from practical experience to * a 

r!Ta linear speed « tone „ — I— » » — — " " T 
te„l to move snadily across successive fields of view. 

«- sig** from fields of *. - — - 32721 

, so that signs, storage arO logic processmg ma, be used to ■ 

sgnifieantly talse »— *- -» — 1 * ™ ^ ° 

X^JLnged as thr» groups 0, tnr* «*— * -I— « «- 

, ZL may * aored * an eieotronic memory for a preset dm. but «, 

rit.1 only signs, an alarm condition If any two of M — «— » 

L . siaL A movement general signal will only be held in . memory for 

intrusion signal, a jhuv^uiv« & 

.predetermine dmeu-*ml. typically IMS—. »*•■ 
,0 n^g t. a field o. view may be detect ^ cause a signal » be stored « . 

mmd « is most Idcely » move across more man two fields of ™w wthin m. 
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20A of the concave mirror 20 at me reuu ^ 
16B spaced equidistantly on each side. 

. 11v MQ w sensing elements 1mm wide by 2mm high 
and 29A to 29C. in Figures 5 aid 6. 

proautc u« r However, since mirror u 

» «f t^P numr sensors about axis ^ua. nu«= v • 
the d splacement of the ouier »eu»ui» 

• r ...rtees 22A 22B. 22C with the outer two surfaces 22A and 
has three plane minor surfaces 22A. 
, incUned inwardly towards the centre mm* surface 22B at angi 

, 22C mclined in * y ^ ^ ^ ^ havmg 

m« ^lel^ethreesensors. Keferring to Figure S 
of vie w 24B and 25B p ^ ^ ffloving 

w ISA <h» 1». and to 16C ««h the «p«u« » 
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The four ranks of fields of view below the main rank 24 to 29 are produced by a 
Fresnel lens array located in the lower part 14 of window 12 (Rgure 2). 

Lenses forming the array 14 are positive collecting leases and have a common focal 
tag*. Each lens axis is located at suitable position to produce divergent and 
declining fields of view to cover the area below the main rank. 

Referring to Figures 2, 5 and 6, lens !4A produces fields of view 42A to 47C 
shown in Figure 5 and also fields of view 60A to 65C from curved secondary 
nurror 28. Lens 14B produces fields of view 36A to 41C and also fields of view 
54A to 59C from curved secondary mirror 28. Similarly lens MC produces fields 
of view 30A to 35C and 48A to 53C Leas 14D produces fields of view 72A to 
77C and 84A to 89C from curved secondary mirror 28. Similarly lens MB wdl 
produce fields of view 66A to 71C and 78A to 83C. 

It will be apparent to those skilled in the art that the number and radial spacing of 
the fields of view may be varied to produce coverage patterns available wuh a 
multiplicity of sensing elements variously configured to produce a series of posmve- 
and negative-going electrical signals. If. therefore, the double element sensors 
described earlier were to be replaced by sensors having say. four elements, then the 
number of fields of view would double. 

Further increases in the number of fields of view can be obtained by having more 
than three dual-element sensors placed at advantageous positions (either adjacent 
horizontally, or vertically above each other to form additional declining fields of 

view). 

An increased number of fields of view may also be obtained by use of a multi- 
faceted plane mirror amy having more than three inclined facets. 

It will also be appreciated that the radial area of coverage may be varied from the 
preferred arrangement described earlier by variation of the relative spacing of the 
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sensors or by changes in the ~«- - * — *- «*» *« * 

the secondary mirror array. 

d«ec»o» apparatus P*** ^ Md of vie. layoms my be 

M ™ r „ t a oartciilar COV camera coverage. This 

Ibc area of coverage lo match, say, > !«"" 

«, be earned ou, *™*°<* *— « 

such ad^ ma, be carried 0* — — » * - ° f *"* 

n or -* - *— - ^ ^ s 

otl^*e.g 1 eof M ver 18 e»^^ S e S in ta car Mnto co» 1S « 
as may occur when acorn lenses are med. 

„ . fur** ernbo— . the area 0, coverage »a, be vied 
^calcordn-sig* ta. say. aCCrVc^en^^rer^cor^e, 
^ mode senaor wm aiv*vs »ver ^ area a~« by the c^era lens 
autornatically without operator intervention. 

Iinies ,„,b.e*end.= or reduced quired. AS. » *— ^» 
s „ ay » ..am, with combinadons odw than the 'any two tan tee 

arrangement described. 

For — * — — — - — "Jll 
1^ Z *- — when any o» of *. store, receives a r«o» 
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.ill be *> n . inruder — » *"* ** 

of view, motion Hp* -» t* — - "* * ^ 10 «*■■ *" 

.taction of movement of the intruder. 

eortf gurrtions and storage tine, to suit tie environ*.*. 

U will be •H™**' ** <« ^ «^ * "* 

ob— n», not necessarily be Ml.. *■ — * *— Btd » T 

^ torn *« o««r (widest ar*le) Md» of view may «. niste or low., pro 
.moiifioMion end wider or narrower frequency pass bends t, «*r to compeosa* 

for optical losses. 

systen. having a multiplicity of pyro-electric sense, with long pass infra-red filter 
means, a focusing mirror, a polyethylene film window having a snooth area and a 
Wng Fresnel lens array. A multi-faceted reflector is located wtthm the field of 
view of the focusing mirror between that mirror and the polyethylene window. A 
secondary cylindrically curved reflector is located between the sensor and the 
, Fresnel lens array, the sensor being located substantially at the common focal point 
of the focal mirror and the Fresnel lens array to produce discrete spaced-apart fields 
of view The focusing mirror has a focal length substantially longer than the focal 
,ength of the Fresnel lens array to produce relatively narrow long range fields of 
view in comparison to the fields of view obtained with the Fresnel lens. 

Electronic means are employed to process and store separately intruder generated 
signals and to signal an alarm condition if any two stores contain signals 
simultaneously within a predetermined time interval. 

J0 The Fresnel lens or lens array may be separately located from the smooth window 
portion. It is also possible to use materials other than polyethylene which transmit 
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infra-red radiation, for example germanium or silicon. This applies both to ft. 
Fresnel lens or lens array and to the smooth part of the window. 

Uses of the apparatus in addition to intruder detection may include the control of 
internal or external lighting, and the control of observation cameras, for example. 
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_ u , detection apparatus comprising an infra-red sensor array 
^ a focusing reflector system constructed and 

m ounted m a houang, a focuang g ^ 

^intheno^gtofocnsrnira^^ ^ 

«f distances onto the array, and a focusing rerracuu 

TTv l^ a. M *- — - rf 

sensor amy compose .,„™~daoartltailwnsely 

r^: ixu — . — t •sir. 

* . - - *— r* * 

MJ . ^ — . — — *."**- :i: • ~ 

!L Wo. « above «M<« »•> « «™ 

reflected onto the sensor array. 
, Appa.au.s — . a„ *h — * 

angled with respect to each other. 
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J ponp of mirrors a»gW wit. .«P«. to «* other. 

X- comprises . prane reflector and = concave re*- 

6 . ^ accord* .o *» * ~* *• — ^ " * 

multiple reflectoi. 

A „ M! a«cord i « e «oel^5,»teeb4eeor.ca«r«il« :W ris^ 

haviBg a focusing axis angled with respect to the axes of the 
or sections. 

.w to anv preceding claim, wherein the sensor array 
15 8. Apparatus according to any pnM number of 

comprises a number of sensors corresponds to 
reflector surfaces of the multiple reflector. 

, Appals according to ** 8, .here* each ^nsor comprises two or 
20 more sensing elements. 

' 3* are arranged ade-bysid. in. transverse dir.et.on. 

JL« to. praraUt, M «i* ciflerenfly one.^ >e» — ■ 
^ apparatus accords to *» 11. herein * lens — "** " 
30 ^spondin, to dKete* demons *» respect to the noraontai. 
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13. Apparatus according to any preceding claim, wherein caci sensing 
element or group of sensing elements is connected to an electronic signal 
processing arrangement constructed so that an alarm condition is 
signalled only when at least two sensor output signals occur at different 
respective sensor outputs within a predetermined time interval. 

14. Apparatus according to claim 13, wherein the sensor output signals are 
changes in the voltage level of one or more sensing elements of the 
sensor. 

15. Apparatus according to claim 13, wherein the sensor output signals are 
changes in the difference between the output voltage levels of two 
sensing elements of a sensor. 

15 16. Apparatus according to any preceding claim, comprising an additional 
reflector located in the housing and arranged to reflect radiation from 
the focusing refractoT onto the sensor array in addition to the radiation 
focused directly onto the array by the focusing refractor. 

17. Apparatus according to claim 16, wherein the additional reflector is a 
curved mirror. 

18. Apparatus according to any preceding claim, wherein the focal length of 
the focusing refractor is less than that of the focusing reflector. 

19. Infra-red detection apparatus constructed and arranged as herein 
described with reference to the drawings. 



20 



25 



i 



2/6 m 





3/6 




< 

CD 





CD 



6/6 




